A new flavone glycoside, lumnitzerone (1), was isolated from leaves of Lumnitzera littorea, together with 9 known flavonoids. Their structures were elucidated by spectroscopic (one-dimensional, two-dimensional nuclear magnetic resonance) and high-resolution mass spectrometry analysis, and comparison with literature data. Extracts and all isolated compounds were evaluated for α-glucosidase inhibitory activity; all the extracts and most of the isolated compounds exhibited better activities than the positive control acarbose.
α-Glucosidase is an intestinal enzyme that breaks down α-1,4 linked polysaccharides to α-glucose, which leads to high blood sugar levels. The development of an α-glucosidase inhibitor derived from a natural product could be an important contribution to diabetes prevention.
Lumnitzera littorea (family Combretaceae) grows in Can Gio mangrove forest in Vietnam. There have been 2 reports about the phytochemistry of this species. The antimicrobial activities of n-hexane, ethyl acetate, and methanol extracts of the leaves were evaluated against 6 human pathogenic microbes and the first extract was the most active. 1 Recently, we reported the isolation of gallic acid and naringenin. 2 Here, we present the chemical constituents as well as the α-glucosidase inhibitory activity of extracts and compounds isolated from L. littorea leaves.
The ethyl acetate extract of L. littorea leaves yielded one new and 9 known flavonoids. The new flavonoid glycoside (1) was obtained as a light yellow solid and appeared purple on thin-layer chromatography (TLC) under UV light at 365 nm. Its molecular formula was established as C 25 H 24 O 11 through the pseudomolecular ion peak in the high-resolution electrospray ionization mass spectrometry (HR-ESI-MS) at m/z 501. 6 .78 (1H, d, 2.0 Hz), which were assigned to H-2′/H-6′, H-3′/H-5′, H-6 and H-8, respectively. In addition, an olefinic proton at δ 6.87 (1H, s, H-3), and a chelated hydroxy proton and a phenolic proton at δ 12.96 (1H, s) and 10.40 (1H, s), respectively, were observed. All these data suggested the presence of an apigenin aglycone. Moreover, the 1 H NMR spectrum showed the presence of a hexopyranose unit with the anomeric proton at δ 5.13 (d, 7. The known compounds were identified from spectroscopic analysis and comparison with literature data as quer-
naringenin (6), 6 chrysoeriol (7), 7 pilloin (8), 8 afzelin (9),
The in vitro α-glucosidase inhibitory activity was evaluated of the extracts and purified compounds (Tables 1 and  2 ). All the extracts and most of the isolated compounds exhibited better activities than the positive control acarbose. The flavonoid-type structure, the position, and the number of hydroxy groups are determining factors for α-glucosidase inhibition. The A-ring 7-OH and the B-ring 4′-OH groups play an important role in the inhibitory effect. This observation was proved by the most potent inhibitors such as naringenin (6), quercetin (2) , and afzelin (9), which possess half-maximal inhibitory concentration (IC 50 ) values of 1.87, 3.42, and 6.26 µg/mL, respectively, compared with that of lumnitzerone (1) (IC 50 11.31 µg/ 
H-
1 H COSY and 13 C NMR spectra of 1 (Table 3) 
Experimental

General Experimental Procedure
The NMR spectra were recorded on a Bruker Avance III spectrometer at 500 MHz for 1 
Extraction and Isolation
The fresh leaves were washed under running tap water to remove all sand partitcles and epiphytes and then were dried and ground into fine powder. The powder (15 000 g) was exhaustively extracted with ethanol at room temperature by maceration. After filtration the ethanol solution was evaporated to dryness under reduced pressure to yield a crude ethanol residue (1000 g). This was applied to a silica gel solid phase column and eluted consecutively with n-hexane, ethyl acetate, and finally with ethanol. After evaporation under reduced pressure, 3 extracts were obtained, n-hexane (100 g), ethyl acetate (250 g), and ethanol (550 g). The ethyl acetate extract (250 g) was fractionated by silica gel column chromatography using a mixture of EtOAc−MeOH (99:1 to 0:100) to yield 8 fractions (EA1-EA8). These were then continuously separated using silica gel and Sephadex LH-20 and eluted with appropriate solvent systems of EtOAc−MeOH to give 10 compounds. As a result, fraction EA2 afforded 2 (50 mg), 3 (15 mg), 4 (10 mg), and 5 (10 mg), fraction EA3 gave 6 (3 mg) and 7 (5 mg), EA5 gave 1 (5 mg) and 10 (10 mg), and EA7 8 (5 mg) and 9 (8 mg).
Bioactivity Assay
The α-glucosidase inhibitory activity was determined according to the method of Apostolidis et al 12 The inhibitory activity was calculated using the following equation:
The IC 50 values were determined from plots of percent inhibition vs log inhibitor concentration and calculated by non-linear regression analysis from the mean inhibitory values. 
Lumnitzerone (1)
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